T he old notion that the treatment of critical illness ends at discharge from the intensive care unit (ICU) is no longer sufficient. The large majority of adults treated in the ICU survive their critical illness, producing an expanding group of survivors. These survivors may have serious morbidities that are the aftereffects of both the critical illness and its treatment. These morbidities are associated with a substantial burden for patients, their families, and society. 1, 2 Specifically, post-intensive care syndrome (PICS), 3, 4 which includes physical, psychological, and cognitive impairments, develops in many ICU survivors. [5] [6] [7] [8] [9] [10] [11] PICS can persist for years after a patient leaves the ICU, adversely affecting patients and their families. 5, 6 Many individuals do not return to work because of functional or cognitive impairments, have substantial ongoing medical problems that require
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ABSTRACT
Immobility in the intensive care unit (ICU) is associated with neuromuscular weakness, post-intensive care syndrome, functional limitations, and high costs. Early mobilitybased rehabilitation in the ICU is feasible and safe. Mobility-based rehabilitation varied widely across 5 ICUs in 1 health care system, suggesting a need for continuous training and evaluation to maintain a strong mobility-based rehabilitation program. Early mobility-based rehabilitation shortens ICU and hospital stays, reduces delirium, and increases muscle strength and the ability to ambulate. Long-term effects include increased ability for self-care, faster return to independent functioning, improved physical function, and reduced hospital readmission and death. Factors that influence early mobility-based rehabilitation include having an interdisciplinary team; strong unit leadership; access to physical, occu pational, and respiratory therapists; a culture focused on patient safety and quality improvement; a champion of early mobility; and a focus on measuring performance and outcomes. Keywords: early mobility, rehabilitation, intensive care unit, critical illness, post-intensive care syndrome expensive treatment, and often have substantial reductions in quality of life. [12] [13] [14] Although most survivors are glad to be alive and grateful for the care of ICU clinicians, they are often eager for ways to improve their symptoms and disabilities.
A growing area of research is focused on patient-centered outcomes among survivors of critical illness. 15 Preventing or treating PICS has become a substantial priority. 16 Early mobility-based rehabilitation-a therapy that depends on ICU nurses, physical and respiratory therapists, and physicians for its success-has been a promising focus for efforts to improve PICS. [17] [18] [19] [20] [21] [22] The effect of critical illness on an individual's overall function, quality of life, and reintegration into the home and work setting provides a strong justification for early mobility/acute rehabilitation and preventive measures, if they prove effective. Immobility in the ICU is associated with the need for extended nursing care or treatment in a rehabilitation facility and an inability to walk and complete activities of daily living. 23, 24 To date, exercise or mobility-based rehabilitation in the hospital has been reported to improve physical function for critically ill patients. 18 As the evidence continues to accumulate, key questions arise regarding how to implement early mobility, how it is experienced by patients and their families, and what barriers must be overcome to create and sustain early mobility programs. Centrally, to what extent can early mobility programs developed in one clinical environment transfer successfully to another?
Evidence-Based Practice Project Plan
In this article, we review the effects of early mobility-based rehabilitation on ICU outcomes. We describe the experience in a respiratory ICU (RICU), where a care practice model for early mobility was developed and implemented. We then describe the experience with early mobility programs in 4 other ICUs in our corporation, exploring relevant similarities and differences regarding patient mobility among these ICUs. The experience of early mobility is described from the perspective of a patient (M.S.) who is a member of our ICU Patient-Family Advisory Council. Finally, we review the effect of early mobility-based rehabilitation on long-term outcomes and discuss factors that may affect early mobilitybased rehabilitation.
Project Team
The project team included 2 intensivists involved in early mobility-based rehabilitation in the ICUs described, a nurse psychologist who studies ICU outcomes, the nurse manager of 1 of the ICUs, a physical therapist who works in one of the ICUs, and a patient who underwent early mobility during her critical illness.
Early Mobility and ICU Outcomes
Neuromuscular complications including ICU-acquired weakness are due, at least in part, to immobility in critically ill patients. 7, [25] [26] [27] [28] The etiology of ICU-acquired weakness is unclear; risk factors include immobility, long duration of mechanical ventilation, high illness severity, hyperglycemia, and medications such as corticosteroids. [29] [30] [31] Recent research has begun to establish an evidence base for early interventions to improve patients' outcomes, including early mobility-based rehabilitation. In adult ICU populations, early mobility-based rehabilitation is safe and feasible 17, 19 and may improve PICS. 3, 4 Researchers in a number of studies have documented improvements in physical function with early mobility. Table 1 shows the effects of early mobility-based rehabilitation on important outcomes for patients: increased ability to stand, pivot, and bear weight, 34 improved lower extremity muscle strength, 40 and getting out of bed sooner. 41, 42 Although the studies mostly include small numbers of patients, a consistent trend is apparent in decreasing hospital length of stay (LOS), days of mechanical ventilation, and time to first out of bed with an increase in activity/ambulation. Early mobility increased the number of ventilator-free days 24, 32 and reduced hospital readmissions. 38 Early mobility increases the number of people who ambulate, and not only do they ambulate, they ambulate sooner than other ICU patients and ambulate greater distances than do patients who do not participate in mobility-based rehabilitation. 17, 19, [32] [33] [34] 37 Studies 33, 34, 37, 38 have demonstrated that ambulation shortens both ICU and hospital LOS. Winkelman et al 35 reported that use of an activity protocol reduced ICU LOS, suggesting that even brief episodes of low-intensity exercise may be sufficient to improve outcomes. In a pre/post quality improvement project to reduce sedation and delirium, and increase physical activity, investigators documented that ICU LOS decreased from 7.0 to 4.9 days (P = .02), and hospital LOS decreased from 17 to 14.1 days (P = .03) in the intervention group. 33 In another study, 37 not only did the number of patients who were able to bear weight, pivot to a chair, or ambulate increase from 21% to 43% after early mobility-based rehabilitation was implemented, the ICU LOS was shortened from 7.4 to 4.7 days (P < .001) and the hospital LOS declined from 15.2 to 10.2 days (P < .001).
Study
ICU Outcomes
To mobilize patients successfully, routine attention to reducing sedation, improving sleep, and decreasing delirium is needed to facilitate mobility-based rehabilitation. Most ICU mobility or physical rehabilitation protocols aggressively reduce sedation through at-least daily sedation interruptions and/or changing the sedative medications used.
Evidence is accumulating of the short-and long-term benefits of reducing sedation, including decreased delirium in critically ill patients [43] [44] [45] and increased ambulation. Data in the past 15 years have shown that the brain-based morbidity including delirium and cognitive impairments is central to PICS. Several studies have shown that early mobility-based rehabilitation not only affects the body, but reduces delirium as well. In a landmark study, Schweickert et al 24 found that an exercise program along with targeted sedation including daily sedation interruption decreased the duration of delirium from 4.0 to 2.0 days (P = .02) in patients receiving mechanical ventilation. Needham et al 20 similarly reported that delirium decreased from occurring in 53% of patients before the quality improvement project to occurring in 21% of patients (P = .003) after the physical rehabilitation intervention was implemented. 
Implementation of Early Mobility in the ICU
Early Mobility Program in the Respiratory ICU
The RICU-where our early mobility protocol was first developed-was initially designed to provide protocol-driven care for patients with respiratory failure, with the intent to provide outstanding clinical care and to optimize post-ICU outcomes. A team approach was used to identify areas for quality improvement, which resulted in development and implementation of care process models including minimizing sedation and delirium reduction, daily spontaneous breathing trials coupled with explicit mechanical ventilation protocols, and early mobilitybased rehabilitation. 46 The team included bedside nurses, nurse practitioners, a physician, critical care technicians, physical therapists, and respiratory therapists. Pioneering early mobility-based rehabilitation and related interventions often requires a change in ICU culture. The fact that these care processes were developed in the RICU by a multidisciplinary team 17, 22, 46 appeared central to our early success. This process for culture change included the following steps: (1) identification of the problem, (2) development of goals to address the problem, (3) identification of the steps to reach the goals, and (4) measurement of whether the goals were met. This approach engaged the entire clinical team, provided immediate and direct feedback on progress toward the goals, and allowed rapid changes in patient care processes. 46 The RICU early mobility protocol was developed and implemented in 2001 and 2002. The mobility protocol 47 goal was to ambulate more than 100 feet (30 m) before ICU discharge. For patients not able to ambulate, activity consisted of standing at the bedside, sitting in a chair, sitting on the edge of the bed, or exercising in bed. Data from the RICU showed that early mobility-based rehabilitation was feasible and safe and improved patientcentered outcomes: on the last full day in the RICU, 69.4% of patients ambulated more than 100 feet and 8.2% of patients ambulated less than 100 feet (30 m). Disposition of patients was as follows: 63.5% discharged home or to a rehabilitation facility, 33.4% admitted to a skilled nursing facility or longterm acute care hospital, and 18% died before hospital discharge. 17, 22, [48] [49] [50] [51] In a subsequent study, 22 we found that the strongest single predictor of early mobility was the ICU environment that emphasized early mobility, more so than improvement in the patients' physiology, as measured by scores on the Acute Physiology and Chronic Health Evaluation (APACHE) II or other indices. 22 Further, when patients were discharged from the ICU and transferred to a medical/surgical unit, we observed a substantial decrease in mobility on the first day on the medical/surgical unit: 55% of patients who ambulated in the ICU did not ambulate the first day after transfer, even though they had a provider's order for ambulation. This significant decrease in mobility while in the general care area was unexpected and suggested that a culture of mobility-based rehabilitation similar to that in the RICU was essential in ensuring that mobility was carried out every day. 48 This finding is supported by a recent study that showed a decrease in ambulation after transfer to a general inpatient care area. 52 Early mobility-based rehabilitation in critically ill patients is intrinsically linked with the unique culture of each ICU, the beliefs of the clinicians, 19, 22, 46 available financial resources, and formal institutional support. Even in several ICUs within 2 institutions in 1 health care system, there are profound differences in unit culture and the approach to early mobility-based rehabilitation.
Early Mobility-Based Rehabilitation in Other ICUs
Organizational changes allowed us to evaluate to a certain extent the influence of institutional culture in ICUs on early mobility in our institution. The hospital that housed the original RICU, a medical ICU (MICU), and the shock trauma ICU (STICU) became a secondary care facility when the corporation opened a new flagship hospital in a neighboring city in 2007. The RICU, thoracic ICU (TICU), and STICU at the original hospital moved to the new hospital, and only the mixed-profile general MICU remained at the original hospital.
With the move to the new hospital, the RICU became a mixed-profile acute ICU with a focus on patients with respiratory failure, and the STICU doubled in size with a focus on postoperative patients, septic shock, liver failure, and acute trauma. In parallel, the medical director of the RICU moved to the TICU, an ICU that treats patients after cardiac, thoracic, or major vascular surgery and patients with cardiac mechanical support devices. We briefly describe the early mobility program in each of these ICUs in the following sections.
Mobility in the MICU. The MICU's early mobility-based rehabilitation was enhanced following a geographic transition and subsequent personnel changes as several RICU clinicians remained at the MICU, including several champions of early mobility-based rehabilitation (primarily bedside nurses, critical care nurse practitioners, and the new medical director). 23 The MICU's early mobility program consists of a multidisciplinary team that includes nurses, advanced practice providers, physicians, respiratory therapists (RTs), physical therapists (PTs), and critical care technicians.
The MICU continues twice-daily ambulation while minimizing sedation. Mobility requires a provider's order, as is the case in all ICUs in the corporation because some patients have contraindications for early mobilitybased rehabilitation. Physical rehabilitation is focused on ambulation, but in patients who are not able to ambulate, attempts are made to sit on the edge of the bed or engage in exercises in bed (passive range of motion or range of motion). Each mobility-based rehabilitation session requires a nurse, PT, RT, and critical care technician. 17 In addition to the main mobility intervention during the day carried out with PT, MICU nursing staff rounds each evening to mobilize all patients except those with a contraindication, accomplished without a change in nurse staffing patterns. Currently, the culture of mobility within the corporation is strongest in the MICU. staff, including the charge nurse, RT, and critical care technician. The STICU attending physicians developed exclusion criteria to guide nursing practice regarding patients' mobility-based rehabilitation. Activity exclusion criteria include the following:
•
tially unstable intra-abdominal bleeding until unrestricted by physician • Dialysis catheter/arterial sheath placed in femoral vein unless unrestricted by physician • Fraction of inspired oxygen ≥ 0.7 or positive end-expiratory pressure ≥ 10 unless unrestricted by physician Using this guide, more experienced nurses are able to educate and assist all nursing staff by identifying patients who are eligible for early mobility but are not receiving it. The current goal is for once-daily mobility/rehabilitation. Although PTs would like to support twice-daily mobility, they cover at least 1 other unit in addition to the STICU, which reduces their ability to support twice-daily treatments. A number of barriers remain, but the STICU continues to actively pursue early mobility/rehabilitation.
Mobility in the TICU. The TICU participated in early mobility endeavors subsequent to development of the early activity program in the RICU. A key source of this participation has been through nursing staff who worked in both units. The PTs in the TICU became involved in early mobility after the RICU published their results. 17, 22, 46 The TICU uses the Intermountain Heart Institute Open Heart Rapid Recovery Activity Protocol, which is activated by a standing postoperative order for all heart surgery patients (Figure 1 ). Physician involvement occurs through remained with the RICU; however, with changes in the physical therapy budget, these PTs now cover 2 units, the same as PTs in all the ICUs. For a number of years, early mobilitybased rehabilitation continued with twice daily ambulation, until the 2 dedicated PTs and nurse manager retired and several other key personnel left the unit for other opportunities. Now, the goal for RICU is to mobilize each eligible patient at least once per day, with an effort to mobilize twice per day when staffing allows. The RICU continues to emphasize and champion early mobility.
Mobility in the STICU. The STICU moved to the new flagship hospital, including the large majority of clinical staff, and began to incorporate more postoperative patients along with sepsis and trauma patients. The STICU was slower to adopt early mobility than were the other ICUs, with implementation occurring primarily in 2008 and 2009. In the STICU, the nurses and the PTs are the primary drivers of mobility. More seasoned nurses have tended to advocate early mobility, but younger nurses with less experience have often been less supportive of early mobility-based rehabilitation. There is no standard approach among the physicians (eg, medical intensivists, trauma surgeons, vascular surgeons, and orthopedic surgeons), resulting in diversity in practice. In addition, residents, fellows, and advanced practice providers are often not as aware of early mobility, have less training and exposure to early mobility (which is not formally part of house staff training/orientation), and are therefore less likely to focus on mobility. Although some physicians evaluate and discuss mobility as a part of daily rounds, others do not.
The course of early mobility in the STICU has fluctuated over time and was the strongest when there was a nurse champion for early mobility. Although the goal is for ambulation twice daily, early mobility regressed somewhat because of the absence of a nurse champion in the STICU. As such, leaders recognized the need for more nurse champions and have identified 5 nurse champions who are currently receiving early mobility training. The charge nurse also rounds daily with the bedside nurse to ensure that appropriate activity is provided. If a PT is unavailable for early mobility, the bedside nurse has the responsibility to mobilize the patient with the assistance of other cross-coverage by critical care physicians on weekends. Additionally, one of us (G.T., prior medical director of the RICU), moved his primary practice location from the RICU to the TICU in 2007.
The TICU has internal programs that promote early activity and minimize sedation. Recently the Society of Thoracic Surgeons (STS) has made time to extubation after heart surgery a major quality metric. 53 As a consequence, the TICU undergoes careful scrutiny of the postoperative respiratory management of cardiac surgery cases. To achieve rapid postoperative extubation, a coordinated team (nurses, physicians, advanced practice providers, PTs, and RTs) evaluates each patient with an emphasis on reducing sedation and promoting early mobility-based rehabilitation. This attention has resulted in increasing success with early extubation in postoperative cardiac surgery patients (Figure 2) .
The TICU cares for postoperative cardiac patients who have respiratory complications and prolonged ICU courses. These patients' respiratory care and sedation management are similar to those specified in the guidelines originally developed in the RICU. 23 In the TICU, physical therapy with a focus on early ambulation is conducted twice daily with patients who meet activity criteria (Figure 1) . The TICU PTs are trained in ambulating patients with a variety of mechanical devices, including ventilators (Figure 3) , left ventricular assist devices, and total artificial heart consoles. For patients who are not able to ambulate, attempts are made to have them sit on the edge of the bed or exercise in bed.
Summary of Mobility in the ICU
In our review of these 5 ICUs, we found marked variability in mobility across 2 hospitals in 1 health care system. Although all units were engaged in mobility-based rehabilitation, there were differences in the frequency of rehabilitation, use of a mobility protocol, physician practice, and presence of a mobility champion. The variable penetration of mobilitybased rehabilitation suggests that, like any practice (eg, hand washing), there needs to be a process of continuous training and evaluation in order to maintain best practices. The biggest differences between the ICUs are the culture, the leaders who support and emphasize early mobility, and the presence or absence of a mobility champion. Similar findings come Figure 1 : The Open Heart Rapid Recovery Activity Protocol used in the thoracic ICU. Abbreviations: BID, twice daily; BP, blood pressure; BRP, bathroom privileges; cc, cubic centimeters; CI, cardiac index; CPS, cardiopulmonary support; CT, chest tube; ET, exercise therapist; HR, heart rate; hr, hour; IAB, intra-aortic balloon; ICU, intensive care unit; MD, medical doctor; N, no; PA, physician assistant; PROM, passive range of motion; PRN, as needed; PT, physical therapist; pt, patient; q, every; Rehab, rehabilitation; reps, repetitions; RN, registered nurse; RR, respiratory rate; RT, respiratory therapist; Sao 2 Continued from a recent study 54 in which mobilization practices in 9 Scottish ICUs and 10 Australian ICUs were compared. Mobilization occurred in 40% of patients in Scottish ICUs and 60% of patients in Australian ICUs; however, fewer patients were receiving mechanical ventilation in the Australian ICUs (16.3%) than in the Scottish ICUs (41.1%). Barriers to early mobilization included sedation, endotracheal tube, and cardiovascular or respiratory instability, suggesting (not surprisingly) considerable variability in mobilization practices across ICUs in 2 countries. 54 Even in 2 hospitals in the same city and health care system, mobilization varies markedly across ICUs.
Effects of Early Mobility on Long-Term Outcomes
Most research to date has focused on the effects of early activity programs on short-term outcomes. The effect of acute in-ICU mobilitybased rehabilitation on long-term outcomes and functional independence is a growing field of research (Table 1) . Morris et al 38 reported that during the first year after ICU discharge, 
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lack of early exercise/mobility was a predictor of hospital readmission or death (P = .04) among ICU patients. Early exercise in the ICU improved patients' abilities to complete activities of daily living (bathing, dressing, eating, grooming, transferring from bed to chair, and using the toilet) and increased the distances they were able to walk compared with a control group. 24 Similarly, in a study that used a bedside cycle ergometer, researchers found that patients in the intervention group walked an average of 53 m farther than patients in the control group walked. 32 In only 3 studies 32,37,55 did researchers assess the effects of early mobility-based rehabilitation on cognitive function, psychological outcomes, or quality of life in ICU survivors. Burtin et al 32 reported that patients who participated in bedside cycle ergometry had higher scores on the Short Form 36 Health Survey (SF-36) Physical Functioning Scale than did patients in the control group. The Physical Functioning Scale is used to assess functioning in 10 mobility activities, such as walking specified distances, bending, stooping, kneeling, carrying groceries, and bathing or dressing. The patients' quadriceps forces correlated with both walking performance and SF-36 Physical Function scores, suggesting that increased strength affects not only walking but the perception of physical function. 33 Thus, improvements in physical strength were N reflected both in a task of physical function (longer distance walked on the 6-minute walk test) and in patients' assessment of their functional abilities (SF-36 Physical Function scores). Researchers in the other 2 studies 37,55 assessed the effects of early mobility-based rehabilitation on 2 important components of PICS, cognitive impairment and psychological morbidities. In a pilot study by Brummel et al, 55 87 critically ill patients were randomized to usual care, once-daily physical therapy, or once-daily early physical therapy plus cognitive therapy that included orientation, attention, memory, and problem-solving tasks. At 3 months, the patients did not differ significantly in functional abilities or cognitive function. Another prospective pre-post cohort study 37 of 637 neurological ICU patients showed that an early exercise program in the ICU did not reduce symptoms of depression or anxiety at ICU discharge. Some data indicate that physical exercise/activity improves cognitive function and decreases depression and anxiety in both healthy and non-ICU clinical populations. 56 Additional research is needed to understand fully the effects of early mobility-based rehabilitation on the cognitive and psychological morbidities associated with PICS.
Partnering With Families for Early Mobility
Having a loved one in the ICU is difficult at best, as the ICU environment can be a threatening and disorienting place. Both the severity of illness and the invasive therapies can contribute to dehumanization and isolation for both patients and their families. 57 Engagement of both patients and their families is increasingly recognized as a priority in contemporary critical care. 58 Families can participate as members of the clinical team in representing the patient's values and priorities and in direct participation in bedside care. 59, 60 Early mobility-based rehabilitation provides opportunities for family to participate in education about the need for and the benefits of mobilizing their loved one. 61 When invited, family members are often happy to participate in care of their loved one. 62, 63 Family members could participate in early mobility-based rehabilitation in various ways, including providing information about their family member, supporting their family member, walking alongside, providing encouragement, communicating the importance of early mobility, assisting with passive and active range of motion exercises, and coaching their family members. 61 Rukstele and Gagnon 61 used the following steps to engage patients' families in early mobility: inviting them to participate in early mobility, education (about PICS morbidities, showing them how to do mobility, and about the importance of the task), and supporting the families. Staff in The University of Michigan Health System's surgical ICU used these 3 steps and reported that compliance with mobility increased from 64% to 99% during a 6-month period, suggesting the importance of including patients' families. 60 Our experience has been that patients' families are excited to participate in early mobility, feeling like their loved one is making progress and that they are able to participate. Such participation, where families desire it, has become routine in all Intermountain ICUs.
Patient's Perspective
One of the authors (M.S.) had a long stay for acute respiratory distress syndrome in the RICU and is now a member of the STICU Patient and Family Advisory Council. We report here her memories of the experience of early mobility in the recovery phase, which extended from several months in the RICU to 1 month in a long-term acute care hospital to a readmission to the TICU for a postacute complication.
When you are in the ICU you lose all your dignity, and you are at the mercy of the hospital staff. I don't remember most of the early months, as I was in a coma and intubated. By the time I was out of the coma, physical therapy was ordered. My hands and feet were so swollen that I basically had no feeling in them, making it difficult to stand. The physical therapist would come by once or twice a day. At first it was just dangling my legs on the side of the bed. When they would try to stand me up, I would sometimes lose control of my bowels, which frightened me. In addition, my oxygen levels would drop so low they would have to lay me down most of the time. Eventually they were able to get me into a chair, which was so uncomfortable. I couldn't even sit upright in the chair. I just wasn't strong enough. I was finally able to take a few steps, and the nurses and respiratory therapists would take me to the shower in a wheelchair. I walked a few steps and they would have the chair right behind me. The doctors on their visit would tell the staff to get me up today. I was glad to hear that the doctor wanted me to get up. The therapist's approach really matters. One of the physical therapists was kind and would coach me and explain each step in getting up and walking. Another was more brusque and didn't help me to feel motivated, so our treatments together didn't really work well. The nurses would come by twice a day to try to help me get up and walk. It is so important to work as hard as you can and try to stand as soon as you can. Getting up in the RICU helped me be ready for rehabilitation at the long-term acute care hospital. Once I was in the long-term acute care hospital, I was totally committed to getting stronger again. I would even sign up for extra PT appointments if other patients couldn't do them. I am so very grateful for all the staff in the RICU as well as the staff at the long-term acute care hospital.
Overcoming Obstacles: Barriers to Early Mobilization
Changes in clinical care should be evidence based. Minimizing sedation, facilitating spontaneous breathing, delirium screening, and early mobility-based rehabilitation are safe and feasible, improve important patientcentered outcomes, and are practice priorities in adult ICUs. [49] [50] [51] Data to date suggest that early mobility-based rehabilitation is associated with positive short-and long-term outcomes, supporting incorporation of early mobilitybased rehabilitation as a standard of care in the ICU.
Consistent implementation of early mobility is influenced by a variety of factors such as low census with flex staffing (PTs have to cover more units, fewer nurses, etc), unit-level knowledge of early mobility, implementation of a mobility protocol, administrative support, and funding. Some of these issues can be addressed at the unit level (eg, education), whereas others will be outside the direct control of the unit (eg, funding for rehabilitation staff). A recent review of early rehabilitation in ICU survivors revealed that barriers to successful mobility-based rehabilitation included insufficient or lack of availability of physical and occupational therapy, physiological or neurological instability, and an ICU culture that did not support early mobility. 64 For example, researchers in one study 40 found that early mobility-based rehabilitation was not provided to critically ill patients more than 50% of the time because of a shortage of rehabilitation staff. Implementation of mandatory mobility orders and a mobility protocol increased mobilization from 22% before implementation to 82% after implementation (P < .05). 65 Further, numerous studies 17, 24, 40, 46, 66 support the important role that ICU culture plays in early mobilitybased rehabilitation in critically ill patients.
Factors Associated With Successful Practice Change
Care bundles and professional society endorsements may help with the culture change required to support early mobility. 4, 67, 68 Programs such as the Society of Critical Care Medicine's ABCDE bundle were designed to improve modifiable risk factors of adverse outcomes. The ABCDE bundle includes daily sedation awakening trials, breathing coordination, assessment, preventing delirium and implementing early mobility-based exercise/ rehabilitation. 69 As Clemmer 70 noted, management of sedation, delirium, and sleep are interdependently necessary in order to mobilize patients. Implementing new practices, especially ones (eg, early mobility) that are diametrically opposed to old ones (eg, sedation and bed rest) can be a monumental task. Important and dramatic changes in clinical practice are exactly what the ABCDE bundle is designed to address.
A report of the ICU Clinical Impact Interest Group, who participated in implementation of the ABCDE bundle, stated that a multidisciplinary team was required to implement the ABCDE bundle. 19, 21, 25 Factors that were associated with better implementation of the ABCDE bundle included (1) ICUs that had good organizational characteristics, including strong and stable ICU leadership and consistent staff for physical and respiratory therapy; (2) an ICU culture focused on patient safety and quality improvement; (3) ICUs that had a clinical champion focused on implementing early mobility; and (4) ICUs that used multimodal training for clinical staff during implementation of the ABCDE bundle. 69 A recent article 71 listed 7 guiding principles for implementing new evidence-based practices, such as the ABCDE bundle. The principles include the following: (1) PICS-associated morbidities are modifiable, and modifiable causes and risk factors should be the focus of interventions; (2) invested interdisciplinary teams who use evidence and a team approach to improve care delivery are needed; (3) interdisciplinary teams should use bidirectional feedback and good communication for successful change; (4) the evidence-based ABCDE bundle should become standard clinical care; (5) patients will wake up, breathe on their own, and participate in early mobilitybased rehabilitation with implementation of the appropriate care processes; (6) measurement of goals and outcomes is necessary to track progress and identify areas in need of improvement or change; and (7) processes should be put in place to monitor sedation, delirium, breathing, and mobility-based rehabilitation. Without such practices, there is no way to assess improvement in mobilitybased rehabilitation. 71 
Limitations and Questions for Further Research
Although research on mobility and exercisebased rehabilitation in ICU populations is increasing, a number of important questions remain. The optimal timing of, protocol for, and dose of mobility-based rehabilitation is unknown. Research is needed to better understand barriers to implementation of mobilitybased rehabilitation, including patient-related, environmental, and cultural barriers. Education of patients' families regarding the benefits of early mobility-based rehabilitation is needed, as are efforts to ensure that mobility-based rehabilitation continues when patients are transferred to the general inpatient unit. Research is also needed to understand the long-term benefits of early mobility as well as mechanisms of such benefits.
Conclusions
Multiple studies have shown that early mobility-based rehabilitation in the ICU is feasible and safe, and data are accumulating regarding improving outcomes in critically ill patients. Mobility-based rehabilitation varied markedly across 5 ICUs in 1 health care system, suggesting a need for continuous training and evaluation to maintain even a strong mobility-based rehabilitation program. Early mobility-based rehabilitation is associated with shorter ICU and hospital stays, reduced duration of delirium, increased muscle strength, and both the ability to ambulate and greater distance ambulated. Effects of early mobility on long-term outcomes include increased ability to do self-care, return to independent functioning, higher Physical Functioning scores, and reduced 1-year hospital readmission and death. Factors that influence early mobilitybased rehabilitation include an interdisciplinary team, a strong and stable ICU leadership, access to physical, occupational, and respiratory therapy, an ICU culture focused on patient safety and quality improvement, a champion of early mobility, and a focus on measuring performance and outcomes.
